Mucosa-associated lymphoid tissue (MALT) lymphoma is the most common type of extra-nodal non-Hodgkin lymphoma, which mostly involves the stomach. The clinical suspicion and diagnosis are often challenging because of the lack of specific symptoms and conventional endoscopic findings. Three magnifying endoscopic signs of the gastric mucosa have been described as highly specific to the diagnosis of MALT lymphoma, such as (i) tree-like appearance of the microvessels; (ii) non-structural area; and (iii) ballooning crypt pattern. We report the case of a middle-aged woman in which these signs appeared chronologically over a period of 2 years, showing the association of the sequence of the endoscopic findings and the final histological diagnosis of gastric MALT lymphoma.
INTRODUCTION
MALT lymphoma is the most common type of extra-nodal non-Hodgkin lymphoma that mostly involves the stomach. 1, 2 The clinical suspicion is virtually absent, based on the symptoms, and the diagnosis is often challenging because of the non-specificity of the conventional endoscopic findings.
Patients with gastric MALT lymphoma can be asymptomatic or can present vague dyspeptic complaints. With conventional white light endoscopy, the mucosal alterations can mimic gastric lesions of different entities, such as gastritis, peptic ulcer, polyps, early or advanced gastric cancer, and subepithelial lesions. [3] [4] [5] T h e g r o w i n g u s e o f h i g h -m a g n i f i c a t i o n endoscopes and the enhancement of computed virtual chromoendoscopy are improving the early endoscopic diagnosis of many gastrointestinal diseases. These new techniques have increased the effectiveness of the diagnosis and have been changing the course and management of many entities. [6] [7] [8] [9] [10] [11] Ono et al. 12, 13 and Nonaka et al. 14 described new signs of gastric MALT lymphoma; namely (i) the complete disappearance of the gastric mucosa's microstructure; and (ii) the tree-like appearance of dilated vessels, both identified on magnified virtual chromoendoscopy. Recent studies 4, 13, 14 endorsed the high sensitivity and specificity of these alterations and showed the usefulness of post-treatment endoscopic follow-up. Another sign of gastric MALT lymphoma is crypt swelling, which is also called "ballooning" (Figures 1A and 1B ). 13 We present a case in which the ballooning crypt pattern (BCP) and an area with microstructure loss and tortuous vessels were observed on the initial endoscopic assessment of a middle-aged woman. Although no malignancy was detected on the first target biopsy specimens, the development of tree-like dilated vessels and an increase in the size of the area with a loss of microstructure was observed over a period of 2 years. With these new findings MALT lymphoma was confirmed by the histopathologic examination.
CASE REPORT
A 41-year-old female patient, previously diagnosed with Sjögren syndrome, and with a family history of gastric adenocarcinoma (her mother was diagnosed at the age of 65 years), was submitted to an upper gastrointestinal (UGI) endoscopy for gastric cancer screening. The gastric mucosa presented signs of chronic gastritis without atrophy, and a flat red area at the great curvature of the proximal antrum was depicted ( Figure 1C ). The indigo carmine staining was performed, and showed a discrete granulation of the mucosa ( Figure 1D ).
In a close-up view, a marked swelling of the crypts (ballooning) was detected within the lesion (Figures 2A) . A thorough examination of this area detected a 2 mm depression, which presented a complete loss of the microstructure and was accompanied by tortuous vessels; however, there was no dilation or tree-like arrangement ( Figure 2B ).
These findings raised the suspicion of an early adenocarcinoma (0-IIb presentation), and target biopsies were sampled ( Figure 3 ). An endoscopy with biopsies was repeated 3 months later with the same results, and was scheduled annually thereafter.
T h e h i s t o p a t h o l o g i c a n a l y s e s s h o w e d plasmacytic proliferation at the lamina propria and
One year after the first examination, the patient's antral gastric mucosa presented signs of atrophy, and the size of the flattened red area remained steady; however, the diameter of the non-structural area was slightly enlarged. The vessels' gauge and the tortuous shape were kept unchanged, as was the BCP and the histologic examination.
After 2 years of follow-up, and with four UGI endoscopies performed, we identified tree-like dilated vessels, an enlargement of the non-structural area size, and the maintenance of the BCP (Figures 1A and 1B) . At this time, the biopsy revealed dense lymphoid infiltrate with plasmacytic features in the lamina propria mucosa, with occasional lymphoepithelial lesions, and displaced gastric glands (Figure 4 ), raising the hypothesis of MALT lymphoma of a plasmacytic type.
The IHC study demonstrated positivity for CD79a, CD43, and CD138, and negativity for CD20, CD5, CD23, and CD10 (Figures 5A-D and 6A and 6B). Additionally, there was a clear restriction for immunoglobulin light chain lambda, which was strong and diffusely positive in neoplastic cells. Kappa light chains were positive in rare reactive plasma cells ( Figures 6C and 6D) .
The histological and IHC analysis rendered the diagnosis of an extranodal marginal zone lymphoma with marked plasmacytic differentiation.
According to the European Society of Medical Oncology guidelines for gastric MALT lymphoma, 15 the patient was diagnosed as stage I using the Lugano staging system, which means she had a superficial lesion restricted to the gastrointestinal tract.
Helicobacter pylori infection was present in the first gastric biopsy, and eradication was confirmed 3 months later by histology. However, H. pylori infection was detected once again in histological analysis after 2 years. New eradication therapy was conducted and confirmed by urea breath test. The patient was followed-up every 3-months with UGI endoscopy with biopsies; to date there has not been a complete remission of the lymphoma. During this period, fluorescence in situ hybridization (FISH) was performed, with a negative result for t(11;18) chromosomal translocation. If complete remission is not achieved within 1 year from the negative urea breath test, combined radiotherapy and chemotherapy is scheduled.
DISCUSSION
We present a case of gastric MALT lymphoma in its earliest original lesion observing the relationship between the magnifying endoscopic findings with the histology in a chronological assessment.
Wotherspoon's grading system score for MALT lymphoma considers the presence of marginal zone cells and prominent lymphoepithelial lesions infiltrating the lamina propria as the key findings for the diagnosis. 16 In the presented case, these alterations were only found after 2 years of follow-up, when the enlargement of the non-structural area and the emergence of dilated tree-like vessels were depicted. Even the IHC could not confirm the MALT lymphoma diagnosis before the microvascular and microstructural changes.
The study by Ono et al. 13 shows 100% specificity for BCP in confirmed cases of gastric MALT lymphoma. Indeed, in our case, the BCP was present from the very first exam; however, it was not associated with the histological and IHC diagnosis of MALT lymphoma.
This mucosal structural change-as an isolated finding-did not correlate with the lymphoepithelial infiltration of the gastric mucosa nor with the typical IHC panel. We observed the appearance of the magnifying endoscopic signs chronologically in this case. BCP seemed to precede the malignancy, as did small foci of non-structural areas (< 5 mm). Dense infiltration of the lymphoepithelial lesions was only observed after the expansion of the non-structural areas and the appearance of the tree-like dilated vessels.
Therefore, the histopathologic examination may not identify signs of malignancy on target biopsies of BCP and of non-structural areas smaller than 5 mm. Thus, we propose that these might be considered pre-malignant signs of gastric MALT lymphoma.
